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A method for fabricating a protective helmet, comprising the steps of: 
providing a fiber-based filler; 
mixing course ceramic particles into a thermoset /esin, providing a resin mixture; 
impregnating the resin mixture into the fiber-based filler; 

forming the impregnated fiber-based filler intp a shape of a protective helmet; and 
curing the resin mixture. 



2. The method of clairr^ wherein the course ceramic particles are created by a step of 
chopping the ceramic particles. 



3. The method of claiip4, wherein the ceramic particles have an average size ranging from 
approximately 7 microns to approximately 8 microns. 

4. The method of claim 3, wnerein the mining step includes the step of mixing an amount of 
the ceramic particles into thelnermoset resin/wherein the amount of ceramic particles is 
approximately 10 to approximately 20,peroent of the weight of the thermoset resin. 

5. The method of claim lywherein the curing step includes a step of providing an 
appropriate amount of pressure and temperature to the impregnated fiber-based filler, for a 
sufficient period of time, such that the resin mixture flows around the fibers of the fiber-based 
filler and bonds to the fibers of the fiber based filler. 

6. The method of claim Sywherein: 

the appropriate temperature applied ranges from approximately 75° to approximately 

350°F; 

the appropriate pressure applied ranges from approximately 70psi to approximately 
800psi; and 
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the sufficient period of time ranges from approximately 30 seconds to approximately 10 
minutes. 

7. . The method of claim 6, wherein the appropriate temperature is approximately 128 °F and 
the sufficient period of tim^^is approximately 8 minutes. 

8. The method of claim 1, wherein the thermoset resin is selected from a group consisting of 
polyesters, vinyl esters and epoxies and wherein a curing agent is added to the thermoset resin. 

9. The method of claim^/^^rein the thermoset resin is a vinyl ester. 

10. The method of claim 8, wji^rein the curing agent is a catalyst and the method includes the 
step of, prior to the impregnating step, mixing the curing agent with either the thermoset resin or 
the resin mixture. 

1 1 . The method of claim 1 , wherein a substantial portion of the fiber-based filler includes 
fibers that are selected from a/group consisting of glass fibers, aramid fibers, azol fibers and any 
combination of glass, aramid and azol fibers. 

12. The method of claim \ \^hzx€m the fiber-base filler includes a fiber-based sheeting. 

13. The method of claim 12/wherein the fiber-based sheeting includes a fiber mesh or batting 
attached to at least one substrate of a woven or non- woven fiber sheet. 

14. The method of claim \p, wherein the fiber-based sheeting is approximately .090 inches 
thick. 
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15. The method of claim 13, herein a substantial portion of the fiber-based sheeting 
includes glass fibers. 

16. The method of claim ll^herein the fiber-based sheeting is(^eml)ledjnto an 
approximate shape of a helrafet prior to the impregnating step. 

17. A method for fabricating a protective helmet, comprising the steps of: 
providing a male mold component; 
providing a female mold component; 

positioning a fiber-based filler between the riiale and female mold components; 
mixing course ceramic particles into a themioset resin, providing a resin mixture; 
positioning the resin mixture between the male and female mold components; 
curing the fiber-based filler and resin p(iixture together by pressing the male and female 
mold components together for a curing time^ 

18. The method of claim 17, wherein the step of positioning the resin mixture between the 
male and female mold comopfients includes a step of coating at least a portion of the fiber-based 
filler with at least a portion of the resin mixture. 

19. The method of claim 1 8/further comprising the step of coating at least a portion of at 
least one of the male and ferfiale mold components with at least a portion of the resin mixture, 
prior to positioning the fiber-based filler between the male and female mold components. 

20. The method of clai^/l7^herein the course ceramic particles are created by a step of 
chopping a ceramic material. 



14 



Docket 461568-014 



21. The method of claim 17, wherein the ceramic particles have an average size ranging from 
approximately 7 microns to^pr<i?dmately 8 microns. 

22. The method of claim 21, wherein the mixing step includes the step of mixing an amount 
of the ceramic particles into tjie thermoset resin, wherein the amount of ceramic particles is 
approximately 10 to approximately 20 percent of the weight of the thermoset resin. 



23. A method for fabricating a protective helmet, comprising the steps of: 
providing a male mold component; 
providing a female mold component; 

mixing course ceramic particles into a thermose0*esin, providing a resin mixture; 

coating at least a portion of a first one of the nyale and female mold components with a 
first portion of the resin mixture; 

after the coating step, positioning a fiber-b^sed filler over the first portion of the resin 
mixture in the first mold component; 

after the positioning step, applying a second portion of the resin mixture over the fiber- 
based filler; and 

curing the fiber-based sheeting and /esin mixture together by pressing the male and 
female mold components together for a curing time. 

24. The method of claim 23/wherein the course ceramic particles are created by a step of 
chopping a ceramic materi$K / 

25. The method of claim 2% wherein the cerami/ particles have an average size ranging from 
approximately 7 microns to approximately 8 microns. 
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26. The method of claim 25, wherein the mixing step includes the step of mixing an amount 
of the ceramic particles intojhe thermoset resin, wherein the amount of ceramic particles is 
approximately 10 to approximately 20 percent of the weight of the thermoset resin. 

27. The method of claim 23, wherein the curing step includes a step of pressing the male and 
female mold components together at an appropriate amount of pressure and temperature, for a 
sufficient period of time, such that the resin mixture flows around the fibers of the fiber-based 
filler and bonds to the fibers of the fiber based filler. 

28. The method of claim 27, wlierein: 

the appropriate temperature applied ranges from approximately 75 ° to approximately 

350°F; 

the appropriate pressure applied ranges from approximately 70psi to approximately 
800psi; and 

the sufficient period of time ranges from approximately 30 seconds to approximately 10 
minutes. 



29. The method of claim 28, wjierein the appropriate temperature is approximately 128°F 
and the sufficient period of twpe is approximately 8 minutes. 

30. The method of claim 23, Wherein the thermoset resin is selected from a group consisting 
of polyesters, vinyl esters and/epoxies and wherein a curing agent is added to the thermoset resin. 



31 . The method of claim^f), wherein the thermoset resin is a vinyl ester. 
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32. The method of claim 30/wherein the curing agent is a catalyst and the method includes 
the step of, prior to the co&fing step, mixing the curing agent with either the thermoset resin or 
the resin mixture. 

33. The method of claim 23/Wherein the fiber-base filler includes a fiber-based sheeting. 

34. The method of claim 33, wtferein a substantial portion of the fiber-based sheeting 
includes fibers that are selectee from a group consisting of glass fibers, aramid fibers, azol fibers 
and any combination of glass, aramid and azol fibers. 



35. The method of claim 33^wherein the fiber-based sheeting includes a fiber mesh or batting 
bonded to at least one substrate of a woven or non- woven fiber sheet. 



36. A method for fabricating a protective helmet, comprising tl^e steps of: 
providing a male mold component; 
providing a female mold component; 

mixing ceramic particles into a thermoset resin, providing a resin mixture; 

coating at least a portion of a first one of the male pid female mold components with a 
first portion of the resin mixture; 

after the coating step, positioning a fiber-base^filler over the first portion of the resin 
mixture in the first mold component; 

after the positioning step, applying a secoijfi portion of the resin mixture over the fiber- 
based filler; and 

curing the fiber-based filler and resin fixture together by pressing the male and female 
mold components together for a curing time^ 

37. The method of claim wherein the ceramic particles are chopped ceramic particles. 
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38. A protective helmet comprising a fiber-based filler impregnated with a cured resin and 
course ceramic particle mixture, the impregnated fiber-based filler being formed into a shape 
having at least a bowl portion. 



39. The protective helmet of claim 38, wherein the cured resin course ceramic particle 
mixture includes chopped ceramic particles. 



40. The protective helmet of claim^^ wherein the chopped ceramic particles have an 
average size ranging from approximately 7 microns to approximately 8 microns. 



41 . The protective helmet of claim 4Q/wherein the amount of ceramic particles is 
approximately 10 to approximately 20percent of the weight of the resin in the cured resin and 
course ceramic particle mixture. 



42. A method for forming a relatively4igid, fiber composite (jdject comprising the steps of: 
providing a fiber-based filler; 

mixing course ceramic particles into a thermoset resin( providing a resin mixture; 
impregnating the resin mixture into the fiber-based filler; 
forming the impregnated fiber-based filler into a dfesired shape; and 
curing the resin mixture to form a relatively rigid, fiber composite object. 

43. The method of claim 42, \yherein the course ceramic particles are created by a step of 
chopping a ceramic material. 

44. The method of claim 4^, wherein the ceramic particj/s have an average size ranging from 
approximately 7 microns to approximately 8 microns. 
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45. The method of claim 42, wherein the mixing step inclu/es the step of mixing an amount 
of the ceramic particles into^eflhermoset resin, wherein the Amount of ceramic particles is 
approximately 10 to approximately 20 percent of the weighjt of the thermoset resin. 

46. The method of claim 42/wherein the curing step includes a step of providing an 
appropriate amount of press**re and temperature to the impregnated fiber-based filler, for a 
sufficient period of time, such that the resin mixture flows around the fibers of the fiber-based 
filler and bonds to the fibers of the fiber based filler. 



47. The method of claim 46, wherein: 

the appropriate temperature applied ranges from approximately 75° to approximately 

350°F; 

the appropriate pressure applied ranges from approximately 70psi to approximately 
800psi; and 

the sufficient period of time ranges from approximately 30 seconds to approximately 10 
minutes. 

48. The method of claim 47/wherein the appropriate temperature is approximately 128°F 
and the sufficient period of time is approximately 8 minutes. 

49. The method of claim 42, wherein the thermoset resin is selected from a group consisting 
of polyesters, vinyl esters and epoxies and wherein a curing agent is added to the thermoset resin. 

50. The method of claim 49/ wherein the thermoset resin is a vinyl ester. 
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5 1 . The method of claim 49^wherein the curing agent is a catalyst and the method includes 
the step of, prior to the impregnating step, mixing the curing agent into either the thermoset resin 
or the resin mixture. 

52. The method of claim 42^wherein a substantial portion of the fiber-based filler includes 
fibers that are selected from a^group consisting of glass fibers, aramid fibers, azol fibers and any 
combination of glass, aramid and azol fibers. 



53. The method of claim 52,/wherein the fiber-based filler includes a fiber-based sheeting. 



54. The method of claim 53, wherein the fiber-based sheeting includes a fiber mesh or batting 
bonded to at least one substrate/^ a woven or non-woven fiber sheet. 

55. The method of claim 54, wherein the a substantial portion of the fiber-based sheeting 
includes glass fibers. / 
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